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CLAIMS 

1 . A package for an aqueous liquid wherein the package has ar wall comprising an oxygen- 
scavenging polymeric composition, a thickness of the wall adapted to achieve oxygen removal 
from the liquid. 

2. The package of claim 1 , wherein the wall cprfipri^s a multi-layer including at least one 
layer of the oxygen-scavenging composition. 

3. The package of claim 1 , wherein the oxygemfecavenging composition comprises a 
polyamide and cobalt present in an^mount of at ldist 200 ppm in the polyamide. 

4. The package of claim 3, wherein the ppwamide is a solid-stated polyamide. 

5. The package of claim 4, wherein thej^pl^^amide i s MXD-6/ 

6. The package of claim 2, whereiiV %hp oxygen-scavenging layer is positioned adjacent one 
or more layers of a polymer providing at )&ast one of structural and oxygen barrier properties. 

7. The package of claim 6, whereip the^xygen^cavenging layer is positioned between 
layers of the polymer. 



8. The package of claim 6 5 wherein the polymer is biaxially-oriented. 

9. The package of claim 8, whefrein the polymer is selected from the group consisting of 
polyesters and polyolefins. 

10. The package of claim 9, whirein the polymer is a polyester. 



1/ 



1 1 . The package of claim 1 0, wherein the polymer is polyethylene terephthalate. 

12. The package of claim 6, wherein the adjacent polymer/ayer is an inner layer, at least a 
portion of which is contacted with the aqueous liquid. 



13. The package of claim 6, wherein the p^ekag^inoludes at least a portion having two 
oxygen-scavenging layers positioned between three aoracent polymer layers. 

14. The package of claim 1, wherem the aqueous liquid is beer. 



15. The package of claim 1 5 wherein the wall is transparent 

1 6. The package of claim 1 5,^ lerein the waiyh^ar^ercent haze oij less than 1 0%. 

1 7. The package of claim 1 5, wh^eiiytire xvall has a percent haz/ of less than 7%. 

1 8. The package of claim 1 5, wherem the wall has a percent haze of less than 5%. 

19. The package of claim 2, whereiAtke multi-layer has an odd number of layers. 

20. The package of claim 1 , wherein thejpackz^e, when filled with an aqueous liquid having i 
1 00 ppb oxygen content, removes/oxygen from the liquid. 



21. The package of claim 20/ wherein after filling with the aqueous liquid the package 
maintains an oxygen content below 100 ppb for at least 3 months. 



22. A multi-layer package for enclosing an aqueous liquid having aryoxygen content, the 
package comprising: 

at least one oxygen-scavenging layer comprising a polyamid6 and cobalt in an amount of 
at least 200 ppm in the polyamide and wherein the package enclo/ing the liquid has an oxygen- 
removal rate greater than an oxygen-removal rate of a dry package. 



23. A multi-layer composition comprising:/ 
an oxygen-scavenging layer comprising a polyaMde and cobalt in an amount of at least 

200 ppm in the polyamide; and 

a structural polymer layer positioned adjacent/the Oxygen-scavenging layer, wherein the 
structural layer is permeable to water. / 

24. A method of removing oxygAn from an ^queous/liquid having an oxygen content 
comprising: 

providing a package having a ^all coyhpris^g^t least one oxygen-scavenging layer 
comprising a polymeric composition; and 

selecting a thickness of the wall u^cjaleve a reduction in the/xygen content. 



25. The method of claim 24, wherei^ thp^oxygen content ys reduced over a period of at least 3 
months. 

26. The method of claim 24, wherein the thipKness selected enables reduction of an initial 
oxygen content of 100 ppb to a concentration of less than 50 ppb. 

27. The method of claim 26, wnerein the reduction in oxygen content begins within 2 days. 



28. The method of claim 24, 
ppb/day. 



therein the oxygen content is reduced at a rate of at least 50 



29. The method of claim ^/vfh^rgk^the oxygen content is reduced at a rate of at least 150 
ppb/day. 

30. A method of reducing the oxygen content of a volum^of a liquid comprising: 
providing a sealed multi-layer container containing^ a volume of liquid, the container 

comprising at least one oxygen-scavenging layer, the at/ieast one oxygen-scavenging layer 
comprising a polymer and cobalt, the polymer having a repeat unit including a carbonyl and at 
least one hydrogen atom alpha to the carbonyl, tlWcobalt being present in an amount of at least 
200 ppm in the layer, and at least one structural/polymer layer positioned between the at least one 
oxygen-scavenging layer and the volume of the liquid, wherein the oxygen content of the volume 
of the liquid in the sealed multi-layer container is maintained for a period of time below the 
oxygen content of a same volume of theyliquid stored in a sealed glass container for the same 
period of time. 

31. The method of claim 30, Wherein the period of time is at least three months. 

32. The method of claim 3j0, wherein the period of time is at least six months. 



33. A method of reducing an oxygen content of a liquid in a multilayer container comprising: 
the multi-layer container having a transparent sidewall portion, the sidewall portion 

including an oxygen-scavenging layer of a polyamide and cobalt in an amount of at least 200 

ppm and a structural polymer layer positioned between the scavenging layer and the liquid; and 
allowing a component of the liquid to permeate the structural layer to contact the 

scavenging layer ana cause a reduction in oxygen content of the liquid. 



34. The method of claim 33, wherein the inner structural layer is permeable to the component, 
the component being selected from the group consisting of water, carbon dioxide, nitrogen, 
volatile organic compounds, low molecular weight oligomers and trace impurities. 



35. The method of^claim 33, wherein the component is water. 

36. A method of enhancing the oxygen-scavepging capability of an oxygen-scavenging 
composition comprising: 

solid-stating a polyamide; and 

adding cobalt to the polyamide in an Amount of at least 200 ppm in the polyamide. 

37. The method of claim 3£nv^ereinythe solid-stating comprises heating the polyamide under 
a low oxygen content atmosphere. 



38. The method of claim 37, whe/einlthe heating step comprises heating the polymer to a 
temperature above a grass transitiorytem]Jerature of the polymer and below a melting temperature 
of the polymer. / 

39. The method Qf &aim 38, Avherei/i the pplymqr is a polyamide and the heating step 
comprises heating the pdlyamid'e to a tinrtperature of no greater than 210°C. 



40. The method of claim 3R Xvhefein the heating sljep comprises heating the polyamide to a 
l^Q o c\Lti2L0°C. 



temperature between 1>0°C 



4 1 . The method of clair 



42. The method of claim 



43. The method of claim 



^Wherein the heating step is performed for at least four hours. 



37)swnerein the hearting step is performed for at least eight hours. 



37, whensm ther heating step is performed for at least about 24 hours. 



44. 



The method of claim b 7, wherein the heating step 



is performed for at least 48 hours. 



45. The method of claim 37, wherein the low oxygen content atmosphere is selected from the 
group consisting of an inert gas atmosphere and a reduced pressure atmosphere. 



46. The method of claim 45, wherein the low oxygen content atmosphere is an inert gas 
atmosphere and the inert gas is selected from the group consisting of nitrogen and argon. 

47. The method of claim 45, wherein the low oxygen content atmosphere is a reduced 
pressure atmosphere at a pressure qi no greater tpan 15 ton*. 



48. The method of claim 47, Jwherein the pressure is no greater than 1 0 torr. 



49. The method of claim 47 



wherein the pressureis'no greater tnan 1 torr. 



50. The method of claim 471 wherein the pressure is no greater than 0. 1 torr. 

51. The method of claim 37, \^n^rein tpip heating step increase^an intrinsic viscosity of the 
polymer. 

52. The method of claim 5 1 , wherei^ fiqp polymer is M^D-6 and the intrinsic viscosity is 
increased to avalue of from 1.7 to 2.0. 



53. The method of claim 51, wherein the polymer is MXD-6 and the intrinsic viscosity is 
increased to a value of from 1 .75 to 1.91. 



54. The method of claim 51, wherein the polymer is MXD-6 and the intrinsic viscosity is 
increased to a value of from 1.80 to 1.(86. 



• 
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55. A method for reducing a melt index of a poly amide, comprising: 
adding a metal to the polyamide to achieve the reduced mejr index and forming the 

polyamide in a layer structure with other polymers. 

56. A method of making a multi-layer oxygen-scavenging article comprising: 
providing a layer of an oxygen scavenger including^ polyamide and a metal, and a layer 

of a structural polymer; and 

adjusting a melt index of the scavengei^ompatiJSle with] a melt index of the structural 
polymer. 



ill 



57. The method of clairrL56, whereirythe melt jddex of tjie scavenger is adjusted to a value of 
from lOg/lOmin. to 15g/10min. 



ent muM-laye/ article having an oxygen-scavenging layer, 

oxygen ciefitent atmosphere to increase the oxygen- 

a given metal content Wy a factor of at least 1 .3; 



20 



58. A method for making a transp; 
comprising: 

heating a polyamide under a lc 
scavenging performance of the polyan^i 
and 

forming the multi-layer article irif/u^ing at least one oxy^6n-scavenging layer formed of 
the polyamide and metal. 



59. The method of claim 58, wherep the metal is cdbalt. 

60. The method of claim 59, wherein the cobalt is added to the polyamide as a cobalt 
25 compound. 



61 . The method of claim 60, wharein the cobalt compound is a solid selected from the group 
consisting of pellets, pastilles, crystals and powders. 
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62. The method of claim 61, wherein the cobalt compound is a cobalt carboxylate. 

63. The method of claim 62, wherein the cobalt carboxylate is cobalt neodecanoate. 

64. The method of claim 58, wherein the forming includes the step of positioning adjacent the 
at least one oxygen-scavenging layer and a layer of a polymer having at least one of structural 
and oxygen barrier properties. 

65. The method of claim 64, wherein the forming step includes the step of providing 
compatible melt index values of thfe oxygen-scavenging layer and the polymer layer. 

66. The method of claim 65/ wherein the forming step includes the step of providing a melt 
index of the oxygen-scavenging layer lower Man a meltindex of the structural polymer layer. 

67. The method of claim 581 wherein $e article is a prefjprm and the forming step comprises 
injecting the polymers into a mold. 

68. The method of claim 58, wl^r^n the formin^step comprises coextruding the layers into a 
multi-layer sheet. 

69. The method of claim 58, fuijthe^^piprising the step of biaxially stretching the multi-layer 
article. 



70. The article of claim 58, wherein the article is selected from the group consisting of a 
container for food, a preform for a bottle and a cling film for wrapping food. 



7 1 . An inj ection-molded mull i 
container having a transparent 
a neck finish, a sidewall 



layer preform for making a multi-layer oxygen-scavenging 
sidewall, the preform comprising: 
forming portion and a base-forming portion; 



# 
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the preform having at least one layer of an oxygen scavenger coipprising a polyamide and 
cobalt in an amount of at least 200 ppm in the polymer; and 

the scavenger having a substantially uniform thickness of th$f scavenging layer in the 
sidewall-forming portion. 



multi-layer oxygen-scavenging 
ncludes a sidewall-forming portion 
'amide and cobalt to provide the 




72. A method of making an injection molded preform for 
container having a transparent sidewall, wherein the prefoi 
having at least one oxygen-scavenging layefr including a t/ol; 
scavenging function, the method including adjusting a melt index of the polyamide to provide a 
substantially uniform scavenging layer in the sidewall-forming portion of the preform. 



73. A method for enhancing the o: 
heating the polyamide, and wherein \ 
oxygen-removal rate when exposed to 



ygen-scavengingfaefformance of a polyamide, comprising 
plaque formecj^M the heat-treated polyamide has a greater 
moisture man ywhen not exposed to moisture. 



74. A transparent multilayer bottle tflpr gkckaging an aqueous ljefrid containing oxygen having 
a wall comprising an inner layer or laydf ^ §fj&& oxygen-scavenging composition having an 
activity on a wet plaque test of reducing^ahybxygen content fifom 21% to 19% or less in 54 days. 

75. A composition for use as an oxygen scavenger which comprises a xylidene-substituted 
polyamide which has been treated so that the^\atjo of wet to dry plaque tests when the polyamide 
is mixed with SOOppm of cobalt is greater theft\2:l. 



76. A transparent multilayer bottle for packaging an aqueous liquid containing oxygen and 
comprising an inner layer or layers of an oxygen-scavenging composition and the inner layer or 
layers being between outer layers of a/structural polymer or polymers and wherein the oxygen- 



scavenging performance as measured 
scavenging rate measured on the unfi 



'on the acqueous liquid filled bottle is greater then the 
led bottle. 



77. A xylidene-substituted polyamide for use as an oxygen scavengei/which has been treated 
under solid-stating conditions and mixed with from 250 to 850ppm of cobalt. 



78. A transparent multilayer bottle for beer comprising two im^er layers of xylidene- 
substituted polyamide and 250 to 850ppm of cobalt, and a core layer and two outer layers of 
biaxially-oriented PET, where the thickness of eapn of the polyahiide layers is in the range of 
0.00254 to 0.00254mm and the thickness of e^ch core and e^ch ouster layer is in the range of 
0.0254 to 0.0508mm. 

79. A container for enclosing an aqueous liquid, the container having a wall wherein the wall 
comprises at least one layer of a solid-stated polymer iiaving ^repeat unit containing a carbonyl, 
the polymer containing at least 200 ppm of a transition mets 

80. A container for enclosing an aq^ipous liquid, th^ contaiperiTaving^ wall wherein the wall 
comprises at least one layer of a solid-sMted polyme^lja^ing a repeat uni^/containing a carbonyl, 
wherein the wall has a haze of less than 

81. A container for enclosing an aqueousyliquid, the containerizing a wall wherein the wall 
comprises at least one layer of a polymer hawbg a repeat unit containing a carbonyl, the polymer 
containing at least 200 ppm of a transition metal wherein the wall has a haze of less than 10%. 



82. A container for enclosing an aqueous liquid, tKe container having a wall wherein the wall 
comprises at least one layer of a solid-stated polymer having a repeat unit containing a carbonyl, 
the polymer containing at least 200 ppm of a transition metal, wherein the wall has a haze of less 
than 10%. 
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